The Texas part of the Red River Basin has been divided into five reaches or subbasins ( fig. 1 ) to facilitate improved planning, monitoring, geographical analysis, and dissemination of information. The U.S. Geological Survey (USGS), in cooperation with the Red River Authority of Texas, is studying the five subbasins, each for a period of about 1 year. Baldys and Phillips (1998) discuss various components and the associated scope of study of each of the five reaches. Data from the first reach studied-reach 2, the Wichita River Basin-were presented in a fact sheet by Baldys and Phillips (2000) . This fact sheet presents an assessment of data collected at 11 sites during 1997-98 for reach 1-the lower Red River (main stem) Basin from the confluence of Cache Creek downstream to the Texas-Arkansas State Line ( fig. 1 ).
Lower Red River (Main Stem) Basin
The drainage basin of the lower Red River (main stem) reach in Texas covers 3,600 square miles ( fig. 1 ). Four major cities are in this narrow strip of land: Denison (population 22,773), Sherman (population 35,082), Paris (population 25,898), and Texarkana (population 34,782 in Texas, and 26,448 in Arkansas) (Dallas Morning News, 2001 ).
The primary hydrologic influences on the Red River in this reach are Lake Nocona, Lake Texoma, and Pat Mayse Lake in Texas and Hugo Lake in Oklahoma (not shown on map), about 30 miles north of Paris, Tex. The daily mean flow at USGS streamflow-gaging station 07315500 Red River near Terral, Okla. (upstream boundary of lower Red River main stem), was 2,571 cubic feet per second (ft 3 /s) for water years 1938-98; daily mean flow at USGS station 07337000 Red River at Index, Ark. (downstream boundary of lower Red River main stem), was 13,310 ft 3 /s for water years 1944-98 (table 1) others, 1998, 1999) . Annual mean flows at both stations for water years 1997 and 1998 were higher at Terral (60 and 20 percent) and at Index (65 and 25 percent) than the historical averages for both sites. Major tributaries to the main stem of the lower Red River are the Washita River, which flows into the north side of Lake Texoma from Oklahoma (daily mean discharge 2,692 ft 3 /s in 1998 and 3,602 ft 3 /s in 1997 at station 07331000 Washita River near Dickson, Okla. others, 1998, 1999] ), and Big Mineral Creek (ungaged), Choctaw Creek (ungaged), and Bois D'Arc Creek (ungaged) from Texas. Discharge for both the 1997 and 1998 water years measured at station 07331000 was higher than the 1962-98 average annual mean of 1,904 ft 3 /s (Blazs and others, 1999 The lower Red River in the main stem reach can be quite wide with main channels greater than 1,000 feet (ft) wide (Red River near Bonham, Tex., photograph A) and flood plains wider than 5,000 ft. Channels primarily are composed of highly erodible, mobile sand that often changes the location of the low-flow channel after a flood. The tributaries to the main stem are characterized by more stable, smaller channels with much smaller floodplains that generally are covered with brush and trees (Choctaw Creek at U.S. Highway 69 near Denison, Tex., photograph B).
Water-quality data were collected by the Red River Authority of Texas and the USGS at seven sites on the main 
Salinity
Salinity is an issue in the main stem reach of the lower Red River, especially in Lake Texoma, because of its effects on striped bass fishing, which is a major industry in the area. Specific conductance (table 2) is an indicator of the salinity in a water body and correlates closely with dissolved chloride and dissolved sulfate concentrations. Relations between specific conductance and dissolved sulfate or dissolved chloride concentrations, or both, have been developed at several sites in the Red River Basin and used to compute loads for chloride and sulfate (Gandara and others, 1999) .
Specific conductance was measured hourly with an electronic probe at two sites, 07316000 Red River near Gainesville, Tex. (upstream from Lake Texoma), and 07331600 Red River at Denison Dam near Denison, Tex. (downstream from Lake Texoma), and by discrete daily samples at site 07315500 Red River near Terral, upstream from the Gainesville site. The continuous monitor averages for these three sites are lower than the medians for discrete samples collected periodically at the sites during the study period. Specific conductance in the lower Red River generally decreases in a downstream direction ( fig. 2) , except for the two Choctaw Creek sites (table 2). Median specific conductance decreased substantially from the Terral site (4,765 microsiemens per centimeter at 25 degrees Celsius [µS/cm]), to the Gainesville site (3,740 µS/cm) (both above Lake Texoma), to the outflow site for Lake Texoma at Denison Dam (1,795 µS/cm). Moving downstream, median specific conductance for discrete samples increased slightly at the Bonham site (1,934 µS/cm), decreased to 1,053 µS/cm at the U.S. Highway 271 site at Arthur City, and then increased slightly again to 1,170 µS/cm at the De Kalb site. Median specific conductance for discrete samples in the lower Red River main stem as it leaves the study reach at Index, Ark., is the lowest of all main stem sites, 998 µS/cm. ---- The primary constituents responsible for salinity are dissolved chloride and dissolved sulfate ions. The primary source of elevated dissolved chloride and sulfate concentrations are salt springs in the western (headwaters) part of the basin, which can have salinities that exceed those of seawater (Keller and others, 1988) . Average dissolved chloride concentrations of as much as 10,600 mg/L and dissolved sulfate concentrations of as much as 2,800 mg/L were measured in samples from the South Wichita River, a major upstream tributary to the Red River, during 1996-97 (Baldys and Phillips, 2000) . The median dissolved chloride concentration for discrete samples collected at the Red River near Terral site is 1,000 mg/L (table 3). Dissolved chloride concentrations generally decreased in a downstream direction ( fig. 3 ) to a median concentration of 170 mg/L at Red River near Index, Ark. Median concentrations in the tributaries were highest at both Choctaw Creek sites (174 mg/L at the U.S. Highway 69 site and 130 mg/L at the FM 1753 site); however, only two to four samples were collected at each tributary site during the study period.
Dissolved sulfate concentrations (table 3) 
Bacteria
Bacteria densities in this reach (table 4) are a major concern for environmental managers because of the potential human health risk. Fecal coliform levels, determined from samples collected, resulted in segments of the reach being - 
Dissolved Oxygen
Adequate dissolved oxygen concentrations in surface water are necessary to sustain aquatic organisms and can indicate the general health of the water body. Dissolved oxygen concentrations can be depleted by processes that consume dissolved, suspended, or precipitated organic matter; and excess dissolved oxygen can be produced when biota are actively undergoing photosynthesis (Hem, 1985) . The dissolved oxygen standard developed by TCEQ for the Red River is a 24-hour average concentration of 5.0 mg/L with an absolute minimum concentration of 3.0 mg/L (Texas Natural Resource Conservation Commission, 1997). Dissolved oxygen concentrations were measured continuously for 24 hours during July 1997 at two sites on the main stem, Red River at Arthur City and Red River near Index. Dissolved oxygen concentrations for Red River at Arthur City during July 30-31 ranged from 6.70 to 8.38 mg/L. Dissolved oxygen concentrations for Red River near Index during July 28-29 ranged from 6.92 to 8.02 mg/L. Dissolved oxygen concentrations generally are lowest during the hot summer months when the water temperature increases. These two data sets indicate that the dissolved oxygen standard was met. 
